In this supplement, tables with groups of thermodynamic properties are summarized, corresponding to the particular section number of the main text, as given in the table caption.
The names of available library routines for the property are set in a distinct font type. The implemented potential functions are reported in Table 1 of the paper. Table S1 : Conversion functions between molar and mass fractions of humid air, section 2.4. Here, M A = 0.02896546 kg mol -1 is the currently best value of the molar mass of dry air, and M W = 0.018015268 kg mol -1 is the molar mass of pure water. In the original dry-air formulation of Lemmon et al. (2000) and in the SIA version 1.0, the older value of M A = 28.958 6 g mol -1 was used.
Quantity Library function
Formula SI Unit Eq. 
Molar mass of humid air air_molar_mass_si ( )
Specific enthalpy of sea salt sal_saltenthalpy_si AV indicate partial derivatives with respect to the natural independent variables A, T or ρ. Note that the adiabatic lapse rate is given with respect to pressure rather than altitude and refers to subsaturated humid air, often referred to as "dryadiabatic" in the meteorological literature. The so-called "moist-adiabatic" lapse rate is given in section 5.8.
Quantity
Library function Formula SI Unit Eq.
Specific isobaric heat capacity air_f_cp_si ( )
Specific isochoric heat capacity air_f_cv_si
Specific entropy air_f_entropy_si
Isentropic compressibility air_f_kappa_s_si ( ) ( ) 
Specific isobaric heat capacity sea_cp_si
Isothermal compressibility sea_kappa_t_si 
, section 4.2, and its temperature, pressure and salinity derivatives. The superscript SW on g is suppressed for simplicity. Thermal and haline contraction coefficients with respect to potential temperature and potential enthalpy are given here in terms of the Gibbs potential for completeness. A full discussion of these quantities is given in section 4.3. The potential Gibbs energy g θ is defined as
where θ is absolute potential temperature in kelvins and P r is the associated absolute reference pressure in pascals.
Quantity Library function
Formula SI Unit Eq.
Thermal expansion coefficient sea_g_expansion_t_si
Thermal expansion coefficient w.r.t. potential temperature
Haline contraction coefficient sea_g_contraction_t_si
Haline contraction coefficient w.r.t. potential temperature
Haline contraction coefficient w.r.t. potential enthalpy 
Isentropic compressibility 
Haline contraction coefficient w.r.t. potential temperature Sea_h_contraction_theta_si 
Partial enthalpy of vapour
Specific isobaric heat capacity air_g_cp_si
Specific isochoric heat capacity air_g_cv_si
Isothermal compressibility air_g_kappa_t_si 40) , section 4.5, and its derivatives with respect to dry-air mass fraction, entropy and pressure. The superscripts AV on h and g are suppressed for simplicity. If the temperature (S14.2) is evaluated at a pressure different from that used for the computation of the entropy, T is regarded as "potential temperature", θ , referenced to this pressure. The adiabatic lapse rate is given with respect to pressure rather than altitude and refers to subsaturated humid air, often referred to as "dry-adiabatic" in the meteorological literature.
Formula SI Unit Eq. (S15.14) 
Density
Ice entropy ice_liq_entropy_ice_si 
Ice entropy ice_vap_entropy_ice_si 
Brine entropy sea_ice_entropy_sea_si
Melting pressure sea_ice_meltingpressure_si P Pa (S18.10)
Brine volume
Adiabatic lapse rate of sea ice Brine density sea_vap_density_sea_si ( ) Specific isobaric heat capacity liq_air_g_cp_si
Isothermal compressibility liq_air_g_kappa_t_si
Adiabatic lapse rate liq_air_g_lapserate_si 
SI Unit
Eq. Table S22 . The superscript AW is suppressed here for simplicity. The lapse rate of wet air is often regarded as the "moist-adiabatic" lapse rate in the meteorological literature.
Quantity Library function
Density liq_air_h_density_si Specific isobaric heat capacity ice_air_g_cp_si
Isothermal compressibility ice_air_g_kappa_t_si (5.78), section 5.9, and its partial derivatives, Table S26 . The superscript AI is suppressed here for simplicity. The lapse rate of ice air is sometimes regarded as the "moist-adiabatic" lapse rate in the meteorological literature.
Density ice_air_h_density_si 
